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International application No. PCT/EP99/04079 



I. Basis of the report 

1 . This report has been drawn on the basis of (substitute sheets which have been furnished to the receiving Office in 
response to an invitation under Article 14 are referred to in this report as "originally filed" and are not annexed to 
the report since they do not contain amendments.): 

Description, pages: 

1 -89 as originally filed 

Claims, No.: 

1 _35 as received on 1 4/06/2000 with tetter of 1 4/06/2000 

Drawings, sheets: 

1/11-11/11 as originally filed 

2. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 

3. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 

4. Additional observations, if necessary: 

III. Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non-obvious), 
or to be industrially applicable have not been examined in respect of: 

□ the entire international application. 
IS claims Nos. 18-22.24-26.28-30. 

because: 
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□ the said international application, or the said claims Nos. relate to the following subject matter which does 
not require an international preliminary examination (specify): 

□ the description, claims or drawings (indicate particular elements beloW) or said claims Nos. are so unclear 
that no meaningful opinion could be formed (specify): 

E] the claims, or said claims Nos. 18-22,24-26,28-30 are so inadequately supported by the description that no 
meaningful opinion could be formed. 

□ no international search report has been established for the said claims Nos. . 
IV. Lack of unity of invention 

1 . In response to the invitation to restrict or pay additional fees the applicant has: 

□ restricted the claims. 

□ paid additional fees. 

□ paid additional fees under protest. 

□ neither restricted nor paid additional fees. 

2. S This Authority found that the requirement of unity of invention is not complied and chose, according to Rule 

68.1 , not to invite the applicant to restrict or pay additional fees. 

3. This Authority considers that the requirement of unity of invention in accordance with Rules 13.1, 13.2 and 13.3 is 

□ complied with. 

13 not complied with for the following reasons: 
see separate sheet 

4. Consequently, the following parts of the international application were the subject of international preliminary 
examination in establishing this report: 

S all parts. 

□ the parts relating to claims Nos. . 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 

1. Statement 

Novelty (N) Yes: Claims 5-8,12-17,23,27,31 

No: Claims 1-4,9-11,32-35 

Inventive step (IS) Yes: Claims 5,6,13-17,23,27,31 

No: Claims 7,8,12 

Industrial applicability (I A) Yes: Claims 1-17,23,27,31-35 

No: Claims 



2. Citations and explanations 
see separate sheet 
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Ad item III, IV and V: 

A method for transferring the production of a "natural product" from an 
actinomycete donor (i.e. Streptomvces aureofaciens) to a "different" actinomycete 
host fi.e. Streptomvces lividans) by using an "E. coli-Streptomyces Artificial 
Chromosome" that carries a gene cluster governing the biosynthesis of said 
natural product (i.e. tetracycline) is described in D1 (EP-A-0468220). 

The alleged difference between the prior art is the fact that the plasmids used in 
the present application are suitable for the cloning and transfer of "larger" 
fragment. 

The expressions "large" or "larger", however, are not suitable to characterise the 
claimed method or products and/or to distinguish them from the prior art. 

The key features of the present application are the two plasmids which allow the 
cloning of "large" fragments, i.e. the plasmids "pPAC-S1" and "pPAC-S2". 

Thus, a basis for acceptable set of claims can be found in those claims wherein 
said plasmids are referred to, provided the arbitrary designations are replaced by 
a more suitable characterisation (see e.g. the method Claim 5 and product claims 
which contain said plasmids; see e.g. Claims 13 to 17). 

However, most of the other claims fail to indicate the essential feature of the 
present application. Thus, claims which merely relate to an "E. coli-Streptomyces 
Artificial Chromosome" and "large" fragments are not distinguishable from the 
cosmid vectors of D1 (see e.g. Claim 1 1) or not novel and/or inventive over the 
method described in D1 (see Claims 1 to 4, 7, 8 and 32-35)) 

As far as the resulting products of the processes are concerned, they are 
objectionable for several reasons. 

In their broadest definition they are not distinguishable from D1 (see Claims 9 and 
10). 

Insofar as they relate to an "actinomycete host" which is constructed by the 
transfer of a specific cluster (see Claims 18-22, 24-26 and 28-30), 
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(a) they lack an inventive activity, since the transfer of clusters is also possible by 
the methods of the art i.e. the transfer of clones containing only parts of the 
clusters 

(b) all of these claims are not sufficiently supported by the description, since the 
corresponding clusters have not even been isolated 

(c) the different hosts containing different clusters are not linked by a common 
inventive concept, since the inventive feature i.e. the plasmids referred to above 
are no longer present in the hosts. 
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CLAIMS 

We claim: 

1) A method for transferring the production of a 
natural product from an actinomycete donor organism that is 
5 the original producer of said natural product to a 
different actinomycete host, where this transfer is 
achieved by means of an E. coll-Streptomyces Artificial 
Chromosome that carries a gene cluster governing the 
biosynthesis of said natural product derived from said 
10 donor organism characterized in that it comprises the steps 
of: 

(a) isolating large fragments of chromosomal DNA of 
the actinomycete donor organism of a size which 
encompasses the gene cluster that directs the 
biosynthesis of the natural product; 
b) constructing a suitable vector capable of 
accomodating said large fragments of chromosomal 
DNA and of introducing' and stably maintaining said 
large fragments of DNA into an E. coll host; 
constructing an E, coli-Streptomyces Artificial 
Chromosome by inserting said large fragments of 
chromosomal DNA of step (a) into the above said 
. vector of step (b) and selecting the E. coll- 
Streptomyces Artificial Chromosome comprising the 
25 entire gene cluster construct that directs the 

biosynthesis of the above said natural product; 
(d) transforming an actinomycete host different from 
the donor actinomycete host with the E. coli- 
Streptomyces Artificial Chromosome of step (c) 
30 that carries the gene cluster governing the 

biosynthesis of said natural product wherein the 
actinomycete host carries a region which is 
specific for the integration of the E. coli- 
Streptomyces Artificial Chromosome. - 
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2) A process as in claim 1 wherein the large fragments 
of genomic DNA of the actinomycete donor organism of step 
(a) are obtained by partial digestion of the chromosomal 
DNA of said actinomycete donor organism. 
5 3) A process as in claim 1 wherein the large fragments 

of the genomic DNA of step (a) are obtained by 
reconstruction through interplasmid homologous 

recombination from a set of pre-existing smaller segments 
of partially overlapping DNA cloned from the genome of the 
10 actinomycete donor organism, which set of segments 
encompass the entire gene cluster that directs the 
biosynthesis of said natural product. 

4) A process as - in claim 1, 2 or 3 wherein the 
suitable vector of step (b) contains an Int-attP region, 

15 where the int insert preferably derives from phage OC31. 

5) A process as in claim 4 wherein the suitable vector 
of stp (b) is the plasmid pPAC-Sl or pPAC-S2 (Fig. 2) 
further characterized by the following features: 

a) ability to accomodate DNA inserts up to 300kb, 
20 b) low copy number in E . coll for increased stability, 

c) ease of propagation because of the inclusion of the 
pUC19 stuffer segment, 

d) presence of BamHI, Xbal or Seal cloning sites, with 
positive . selection inserts for resistance to 

25 sucrose, 

e) T7 and SP6 promoters flanking the cloning site, 

f) resistance to kanamycin in E. coli, 

g) resistance to thiostrepton and site specific 
integration at the OC 31 attB site in Streptomycas 

30 conferred by the int-tsr cassette, 

h) pPAC-Sl carries the • int gene of the int-tsr 
cassette adjacent to the sacB gene while pPAC-S2 
carries the tsr gene of tsr int-tsr cassette 
adjacent to the sacB gene 



AMENDED SHEET 



1 4-06-2000 EP 009904079 

* 

»• »• • • • • •••• 

• • • * • • •** • • * • « 

* " • • • • • • m • ■ • • 

ft ■ • • •* mm • • » « 

92 

6) A process as in claim 1 wherein the E. coli- 
Streptomyces Artificial Chromosome is the plasmid pPAC-Sl 
or PPAC-S2 according to claim 5 modified by insertion of 
the entire gene cluster that directs the biosynthesis of 

5 the natural product. 

7) A process as in claim 4 wherein the integration of 
the E. coli-Streptomyces Artificial Chromosome into the 
actinomycete host occurs at the attB site carried by said 
actinomycete . host and is mediated by the int-attP function 

10 specified by the E. coli -Streptomyces Artificial Chromosome 

8) A process as in claim 1, 2, 3, 4, 5, 6 or 7 wherein 
the actinomycete host is -a Streptomyces lividans strain. 

9) An actinomycete production host that is constructed 
from an actinomycete host by transfer of a cluster from a 

15 donor organism according to claim 1. 

10) An actinomycete production host as in claim 9 that 
is a Streptomyces lividans strain. 

11) An E. coll-Streptomyces Artificial Chromosome that 
carries a gene cluster directing the biosynthesis of a 

20 natural product. 

12) An E. coll-Streptomyces Artificial Chromosome of 
claim 11 that contains an Int-attP region and a selection 
marker . 

13) An E: coli-Streptomyces Artificial Chromosome of 
25 claim 12 that is the vector pPAC-Sl of claim 5 modified by 

insertion of a gene cluster directing the biosynthesis of a 
natural product. 

14) An E. coll-Streptomyces Artificial Chromosome of 
claim 12 that is the vector pPAC-S2 of claim 5 modified by 

30 insertion of a gene cluster directing the biosynthesis of a 
natural product . 

15) An E. coli-Streptomyces Artificial Chromosome as 
in claim 11 that is the construct PAD6 , which is the 
vector pPAC-Sl of claim 5 modified by insertion of the gene 

35 cluster of P. rosea characterized in that: 
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a) it carries an insert of about 90-Jcb from the genome 
of P. rosea, where the left and right ends of such insert 
are delimited by the sequences SEQIDN. 9 and SEQIDN. 10, 
respectively, cloned into said vector pPAC-Sl of claim 5. 
5 b) after digestion with ScoRI yields fragments of 47, 

46, 8.1, 4.6, 2.2, 0.5 and 0.1 Jcb, 

c) after digestion with Dral yields fragments, of 102, 
4.2 and 0. 6 Jcb. 

16) An actinomycete production host as in claim 9 that 
10 carries the construct PAD6 of claim 15.. 

17) An actinomycete production host as in claim 16 
that is a Streptomyces livldans strain. 

18) An E, coll-Streptomyces Artificial Chromosome as 
in claim 11 that carries a gene cluster from Planoblspora 

15 rosea 

19) An actinomycete production host as in claim 9 that 
carries a gene cluster from Planoblspora rosea. 

20) An actinomycete production host as in claim 9 that 
contains the E. coll-Streptomyces Artificial Chromosome 

20 carrying the rapamycin gene cluster. 

21) An actinomycete production host as in claim 20 
that is a Streptomyces livldans strain. 

22) An E. coll-Streptomyces Artificial Chromosome as 
in claim 11 that carries the rapamycin gene cluster. 

25 23) An E. coll Streptomyces Artificial Chromosome as 

in claim 22 that is the vector pPAC-Sl or pPAC-S2 of claim 
5 modified by insertion of the gene cluster directing the 
biosynthesis of rapamycin. 

24) An actinomycete production host as in claim 9 that 
30 contains the E . coll-Streptomyces Artificial Chromosome 

carrying the erythromycin gene cluster. 

25 ) An actinomycete production host as in claim 24 
that is a Streptomyces livldans strain. 

26) An E. coll-Streptomyces Artificial Chromosome as 
35 in claim 11 that carries the erythromycin gene cluster. 
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27) An E. coli-Streptomyces Artificial Chromosome . as 
in claim 26 that is the vector pPAC-Sl or ,pPAC-S2 of claim 
5 modified by insertion of the gene cluster directing the 
biosynthesis of erythromycin. 
5 28) An actinomycete production host as in claim 9 

that contains the E. coli-Streptomyces Artificial 
Chromosome that carries the rifamycin gene cluster. 

29) An actinomycete production host as in claim 28 
that is a Streptojnyces lividans strain. 
10 30) An E. coli-Streptomyces Artificial Chromosome as 

in claim 11 that carries the rifamycin gene cluster. 

31) An E. coli-Streptomyces Artificial Chromosome as 
in claim 30 that is the vector pPAC-Sl or pPAC-S2 of claim 
5 modified by insertion of the gene cluster that direct the 

15 biosynthesis of rifamycin. 

32) A process for the production of a natural product 
by cultivating an actinomycete strain capable of producing 
said natural product in the presence of nutrient medium, 
isolating and purifying said natural product, characterized 

20 in that the actinomycete strain capable of producing said 
natural product is a an actinomycete production host 
obtained according to the method of claim 1. 

33) A process as in claim 32 wherein the actinomycete 
production host is a Streptomyces lividans or Streptojnyces 

25 coelicolor strain. 

34) A process as in claim 32 wherein the production 
host is one of those described in any of claims 19, 20, 21, 
24, 25, 28 or 29. 

35) A process as in claim 32, for the production of a 
30 natural product selected from rapamycin, erythromycin and 

rifamycin. 
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